Diabetes is a common and consequential chronic disease of childhood.
Diabetes Control and Complications (DCCT) trial 7, 8 and follow-up studies 9, 10 showing a significant relationship between glycemic control and subsequent development of complications of diabetes, recommendations call for intensive management of diabetes in children and youth with the goal of attaining as near normal glucose control as possible. With respect to diabetes management for pediatric and adolescent patients with type 1 diabetes, however, Silverstein et al. 4 note that "extensive evidence
indicates that near-normalization of blood glucose levels is seldom attainable in children and adolescents after the honeymoon (remission)
period." With respect to adolescents with type 1 diabetes, Silverstein et al. 4 emphasize that "enthusiasm for embracing the target achieved by the intensively treated adult cohort of the DCCT is tempered by the recent results of Epidemiology of Diabetes Interventions and Complications 8 …
When the cohort of adolescents included in the DCCT was analyzed separately, 8 the A1C level achieved in the 'intensive' group was >1% higher than the current ADA recommendation for patients in general. 11 "
Moreover, follow-up studies of the DCCT cohort 4, 9 show that adolescents who were treated intensively within the DCCT trial showed reduced glycemic control when treated intensively outside of the trial context, while adolescents with type 1 diabetes treated with conventional therapy within the trial had increased glycemic control when treated intensively outside of the clinical trial setting. At the same time, however, both groups showed reductions in the worsening of complications of diabetes over time. 4, 9 Accordingly, investigators have concluded that the findings support intensive therapy for adolescents with type 1 diabetes with the goal of attaining near normal glycemic control in order to reduce the risk for microvascular and macrovascular complications. 4, 9 Diabetes Management in Children and Adolescents- If insulin is prescribed, both long-acting and short-acting will be needed, depending on blood glucose results and time of day, as well as needles to inject the insulin (again, perhaps the smallest and finest) and glucose tablets to treat low blood glucose levels. A glucagon emergency kit will also be needed for lows so severe that they may prevent a parent or child from ever attempting to reach glycemic control targets again.
In the weeks and months that follow initial diagnosis, there will be regular calls about insulin and medication adjustment, nutritional guidance, meal planning, and sick-day management (children and youth with diabetes are not immune to the flu or strep throat), as well as discussions about daily routines, special events, and changes and challenges due to glycemic From the perspective of children and adolescents and their parents, the diagnosis of diabetes presents a number of immediate, challenging, and ongoing demands. First, it is necessary for the young patient and his or her parents to acquire a complicated and novel body of information that must be acquired, understood, and translated into the daily actions required to effectively implement diabetes care. Second, it will be essential for children, adolescents, and parents to maintain a critical level of personal motivation sufficient to support intensive diabetes management over the long run and to recruit social support from family, other care-givers, and friends for carrying out the many tasks involved in care for this chronic condition. In addition, it will be essential for children and adolescents with diabetes and their parents to develop a set of behavioral skills to cope effectively with the complex health behavior demands of intensive management of diabetes over time, and to deal with factors in the patient, family, and surrounding environment that may work against management of diabetes.
As noted earlier, a cornerstone of management of diabetes in children and adolescents is maintenance of glycemic control at as close to normal levels as possible. 4, 5, 9 At present, the basis for glycemic control involves adherence to self-monitoring of blood glucose (SMBG) and translation of SMBG readings into effective management steps to maintain glycemic control (see Saudek et al., 16 Fisher et al., 17 Johnson et al., 18 and Mancuso model of health behavior 21, 22 (see Figure 1 ), which can be applied to help understand and promote diabetes care among children and adolescents and in the family context.
Understanding Self-monitoring of Blood Glucose
Adherence-An Information-Motivation-Behavioral
Skills Analysis
According to the IMB model, SMBG information is a prerequisite for adherence to recommended SMBG frequency, to understanding SMBG results, and to undertaking appropriate actions based on SMBG readings. automatically undertake SMBG at the recommended times because it is time to do so, more optimal SMBG adherence is likely to result.
From the perspective of the IMB model, SMBG motivation is an additional prerequisite that will determine whether even well-informed young patients and parents will act on what they know to adhere to SMBG recommendations. Personal motivation to adhere to SMBG may be based on beliefs about the outcomes of adherence (e.g. 'it will help me or my child avoid complications of diabetes,' 'it will be painful and disruptive') and the individual's positive to negative evaluation of these outcomes 21, 23 (see DeLamater et al. 24 and Skinner and Hampson 25 for discussion of the relationship of beliefs about the seriousness of diabetes, vulnerability to complications, costs of adherence to regimen, and beliefs about treatment efficacy with regimen adherence and glycemic control). Social motivation to adhere to SMBG may rest on perceptions of the wishes of significant others (e.g. parents, physicians, diabetes educators) and the individual's motivation to comply with or to defy the wishes of significant others (see DeLamater et al. 24 and DeLamater 26 for a discussion of social influence of the family on regimen adherence and glycemic control, and see Kyngas et al. 27 for research concerning the influence of perceived social support from physicians, nurses, parents, and friends and adherence to diabetes self-care).
Following an IMB model analysis, SMBG behavioral skills comprise an additional critical factor that will determine whether even well-informed and well-motivated patients and parents can adhere effectively to SMBG recommendations. SMBG behavioral skills may involve objective abilities as well as a subjective sense of capability for performing a complex
Blood Glucose Monitoring According to the IMB model (see and metabolic control (see DeLamater et al., 24 Anderson et al., 30 MillerJohnson et al., 31 Pattonet al., 32 and DeLamater 26 for discussion of environmental and family factors and metabolic control). Moreover, as indicated in Figure 1 , age and developmental stage are expected to significantly influence capabilities and responsibilities for SMBG adherence (see Silverstein et al. 4 for a thorough discussion of the role of age and development in relation to diabetes self-care and the roles of children and adolescents with diabetes and their parents). As noted in Figure 1 , during childhood parents' SMBG information, motivation, and behavioral skills will be of paramount importance in ensuring the child's SMBG adherence and appropriate actions taken on the basis of blood glucose readings. The parental role will transition to a somewhat less prominent position as the child enters adolescence and his or her SMBG information, motivation, and behavioral skills play an increasingly significant role in SMBG adherence and glycemic control, with maintenance of appropriate parental input and supervision and a hoped-for minimization of conflict with the adolescent. 4, 26, 30 Research has indicated that children may have fewer problem-solving skills than adolescents, while paradoxically having better regimen adherence, potentially due to developmental differences in factors as diverse as degree of parental supervision of childhood diabetes and degree of adolescent vulnerability to social pressure situations (see Thomas et al., 33 Silverstein et al., 4 and Anderson et al. 34 for discussion of these issues). Halvorson et al. 35 provide an extensive discussion of developmental considerations and age-specific management challenges for children and adolescents with diabetes.
Promoting Self-monitoring of Blood Glucose Adherence and Achieving Metabolic Control-The Search for Solutions
The IMB model analysis of determinants of SMBG adherence suggests that efforts to provide relevant information, strengthen personal and social motivation, and teach and refine behavioral skills for SMBG adherence and translation of blood glucose readings into appropriate action will be effective in assisting children, adolescents, and parents in achieving metabolic control. Such information, motivation, and behavioral skills interventions should represent a co-ordinated effort by a diabetes care team with medical, educational, psychological, and behavioral expertise; they must be appropriate to the developmental stage and evolving capacities of the children and adolescents involved, and they must address environmental challenges, including family conflict, to adherence to SMBG and metabolic control.
A considerable number of interventions to support SMBG adherence and glycemic control among children and adolescents with diabetes have been reported in the literature (see meta-analytic and narrative reviews by Hampson et al., 36 Lemanek et al., 29 Grey et al., 37 Winkely et al., 38 and 45 showed improvements in self-efficacy and in peer support, respectively, although no changes in metabolic control were reported.
Evidence that intervention effects may not automatically persist beyond enrollment in a clinical trial 7, 8, 46 
